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22.1
3 $(r, \theta, \phi)$
$t$ 4 $(x^{a})_{a=0,1,2,3}:=$
















(2) $T_{ab}=\Lambda=0$ ( )
$d s^{2}=-f(r)c^{2}dt^{2}+\frac{dr^{2}}{f(r)}+r^{2}d\Omega_{2}^{2}, f(r)=1-\frac{r_{0}}{r}$ (4)




















$M$ $r_{0}$ $A=4\pi r_{0}^{2}$
$A$ $A+\delta A(\delta A\geq 0)$
$\delta(Mc^{2})$




$Mc^{2}$ $U$ $\kappa$ $T$ $A$
$S$ (8) $\delta U=T\delta S$
$i$
$r_{0}$
2 $J$ $Q$ (8) $\delta J$ $\delta Q$
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( )





$\ell_{P}:=\sqrt{G\hslash}/c^{3}$ $(\sim 10^{-33} cm)$






$f(r) arrow 1-(\frac{r_{0}}{r})^{n},$ $d\Omega_{2}^{2}arrow d\Omega_{n+1}^{2},$ $n=1,2,3,$ $\ldots$ (11)
4 $r_{0}$ $(n+1)$ $S^{n+1}$
5
$+dz^{2}$ $z$












$\delta g_{ab}\propto\exp(-i\omega t+ikz)$ (12)
$\omega^{2}<0$ ($\omega$ ) $k(0<k<k_{c}\sim\sqrt{n}/r_{0})$
( 3) $\lambda:=2\pi/k$ $L$










(5 ) $[$ $2(b)]$
$[$ $2(c)]$
$[$ $2(d)]$


































$\partial_{\mu}T^{\mu\nu}=0, x^{l^{\iota}};=(ct, z^{i})$ (15)































$p(\geq 1)$ $(n+3)$ $+ \sum_{i=1}^{p}(dz^{i})^{2}$
$p$ $S^{n+1}$


















$(r_{0}, u^{\mu})arrow(r_{0}(x^{\nu}), u^{\mu}(x^{\nu}))$ (21)
$x^{\nu}=(t, z^{i})$ 4 (
$)$ $T$ $u^{\mu}$ ( $r_{0}$ )
(2)
$p$
$g_{ab}^{(0)}$ $g_{ab}^{(0)}+\delta g_{ab}$ (2)
$\delta g_{ab}$
$X;=(r_{0}(x^{\nu}), u^{\mu}(x^{\nu}), \delta g_{ab}(x^{a}))$ (22)
$X^{\int\iota}$
$\lambda:=|\frac{X}{\partial_{\mu}X}|$ (23)
( 2(b) ) $r_{0}$ $(\lambda\gg r_{0})$
$r_{0}/\lambda$















(16) $\epsilon$ ( ) ( )
(16) (17) $\partial_{\mu}T_{(,n-1)}^{\mu\nu}=0$
$(n+3+p)$ 1 $\epsilon G_{(1)}^{ab}=0$






















8 $(p=1)\iota_{\llcorner}^{\sim}$ $(r_{0} (t, z), u^{z}(t, z))$
(2)
65








$(A <0)$ $AdS/$CFT(ailti-de Sitter/conformal field theory)















RHIC (Relativistic Heavy Ion Collider)













(27) $\mathcal{S}$ $r_{0}$ $\eta$
( (29)
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